1862]                 GROUND  OR ANCHOR  ICE IN RIVERS                    261
the existence of less motion of the water at the bottom would favour the growth of the crystals there. Neither of these supposed reasons appears to me to be tenable now, when the principles of crystallization are bettor understood than they were at the time when this distinguished French naturalist discussed the subject:— for, first, the water of a rapid river when freezing has abundance of small spicula or fragments of ice floating and diffused through it, every one of which offers at least as free a point for the reception of new ice as can be presented by asperities on the bottom :— and secondly, the slower motion at the bottom would not favour the occurrence of freezing of new ice there, rather than at the top. Indeed, on the contrary, the greater fluid friction at the bottom, and the heavier pressure there, are causes slightly tending to oppose the freezing of new ice at the bottom.
Shortly after Arago's writings on this subject, which were published in France in 1833, the same subject was elaborately discussed in the Royal Society of London in a paper by the Rev. James Farquharson*. He maintained the radiation theory, and supposed that the ground ice grows under water much in the same way as hoar frosb does on land. His paper is certainly very valuable as affording information from his own careful observations on the growth and appearances of the ground ice, in rivers where he had often seen it in England.
In his description of the growth, the appearance, and the qualities of this ice he states that when it first begins to form on the bottoms of the sbreams, it presents a rudely symmetrical appearance, which may be compared to little hearts of cauliflowers, fixed on the bottom, having a circular outline and a protuberance in the centre, with coral-like projections, and having a shining silvery aspect; and that these increase in numbers and in size until the whole bottom is covered with them. He mentions also that this ground ice is a cavernous mass, of variously sized pieces of ice, all small, adhering in an apparently irregular manner by their sides, angles, or points promiscuously, and having their interstices occupied with water.
These characters of the ground ice agree, I think, perfectly with the view which I have to propose for its origin, and tend to confirm that view, rather than to establish the supposition that the ice grows like hoar frost by crystallization at the bottom.
* Phil. Trans. 1835.